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(57) ABSTRACT 
A method and system for determining driving concentration 
which is capable of analyzing a driver's driving concentration 
on the basis of variation of a steering angle and driving status 
information of a vehicle acquired from a front camera sensor. 
The method includes storing output data of a steering angle 
sensor and a front camera sensor mounted in a vehicle at a 
predetermined time interval, calculating a quantitative index 
include a value for recognizing a vehicle status based on 
information stored in a storage unit, statistically processing 
the calculated value to output status information which is an 
index for determining driving concentration, and comparing 
the information calculated in the statistically processing to 
the predetermined reference data and determining the driving 
concentration according to the comparison result. 

14 Claims, 3 Drawing Sheets 
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SYSTEMAND METHOD FOR DETERMINING 
VEHICLE DRIVING STATUS 

INFORMATION-BASED DRIVING 
CONCENTRATION 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application claims priority to Korean patent applica 
tion No. 10-2011-0106078 filed on Oct. 17, 2011, the disclo 
sure of which is hereby incorporated in its entirety by refer 
CCC. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to technology for determin 

ing driving concentration of a driver during driving, and more 
particularly, to a method and system for determining driving 
concentration based on vehicle driving status information, 
which analyzes driving concentration of a driver based on a 
variation in a steering wheel angle and vehicle driving status 
information acquired through a front camera sensor. 

2. Description of the Related Art 
With an increase in the use of automobiles which have 

become necessities in modern Society, the occurrence of traf 
fic accidents has also increased rapidly. Traffic accidents can 
occur for many different reasons, among them being driver 
negligence and unexpected risks due to the road conditions. 
Among these factors, a couple of the most common causes are 
speeding or drowsiness. These conditions can cause serious 
accidents leading to personal injury or even death. 
A study of 2.5 million traffic accidents occurring within 

one year by a national highway traffic safety administration 
(NHTSA) shows 25% to 56% of accidents are caused by a 
driver's careless driving. The three main factors causing this 
careless driving are sight negligence, mental concentration 
negligence, and drowsiness. 

In an effort to solve the above problem, major automobile 
manufacturers have continued to develop various new sys 
tems for assisting drivers in safe vehicular operation and 
apply these new systems to the vehicles. Some manufactures 
have developed techniques which are able to determine when 
the driver is becoming drowsy by sensing a driver's reactions 
and movement using a camera or by monitoring the driver's 
pulse through a sensor. 
When using the above described camera method, the cam 

era photographs the driver's face via a camera installed inside 
a vehicle, processes the photo and analyzes the photo to 
recognize drooping and blinking patterns of the driver's eye 
lids and movement of the driver's pupils, and determines 
whether the driver is becoming drowsy based on the recog 
nized result. In the pulse monitoring technique, the driver's 
pulse is used to determine whether the driver is becoming 
drowsy based on the reduction in the driver's pulse which 
often reduces as people fall asleep. 

However, these previous techniques require very compli 
cated and complex components such as the sensors and pro 
cessors for detecting the driver's pulse rate and performing 
the analysis algorithm thereof or a camera for capturing the 
movement of pupils, hardware for processing the photo 
graphed images, and analysis algorithms thereof, are 
required. In addition, even when these components are 
included, only abnormal driving due to drowsy driving can be 
detected. Thus, the systems are economically inefficient in 
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2 
comparison with its intended result compared to the cost 
required to implement the system. 

SUMMARY OF THE INVENTION 

Various aspects of the present invention have been made in 
view of the above problems, and provide a method and system 
for determining driving concentration based on driving status 
information of a vehicle, which calculates an index for deter 
mining a driver's driving concentration based on variations in 
a steering wheel angle while driving and driving status infor 
mation of the vehicle acquired through a front camera sensor. 
The present invention then converts a calculation result into 
statistical information, and determines the driver's driving 
concentration based on the statistical information. 

According to an aspect of the present invention, a system 
for determining a driver's driving concentration based on 
driving status information of a vehicle is provided. The sys 
tem may include: a steering angle sensor configured to sense 
displacement of a steering wheel; a front camera sensor con 
figured to sense an object on a road and within a predeter 
mined area in front of a vehicle; a data storage unit configured 
to store data provided from the steering angle sensor and the 
front camera sensor for a predetermined time interval and to 
accumulate a value calculated by an index calculation unit 
and manage the accumulated value as a standard value, 
according to a predetermined control data. The index calcu 
lation unit is configured to calculate a quantitative index for 
recognizing a vehicle's status based on data stored in the data 
storage unit according to a predetermined control data; a 
statistic processing unit configured to statistically process the 
value calculated by the index calculation unit and output 
status information which is an index for determining driving 
concentration. A driving concentration determination unit is 
configured to sequentially control the index calculation unit 
and the statistic processing unit based on the data stored in the 
data storage unit to calculate the status information and com 
pare the calculated Status information to the standard value 
stored in the data storage unit to determine a driver's driving 
concentration. 
The system may further include a warning display unit 

configured to output a warning message to alert the driver of 
danger according to a predetermined control data. The driv 
ing concentration determination unit may control the warning 
display unit to output a warning message when a calculation 
result of the statistic processing unit is equal to or less than a 
predetermined reference value. 
The driving concentration determination unit, the index 

calculation unit, and the statistic processing unit may be 
embodied within a control unit configured of an electronic 
control unit (ECU), or the like. 

According to another aspect of the present invention, a 
method of determining a driver's driving concentration based 
on driving status information of a vehicle may include storing 
output data of a steering angle sensor and a front camera 
sensor mounted in a vehicle over a predetermined time inter 
Val in a storage unit; calculating a quantitative index for 
recognizing a vehicle status based on information stored in 
the storage unit; statistically processing a value calculated 
while calculating the quantitative index to output status infor 
mation which is an index for determining driving concentra 
tion; and comparing the information calculated during statis 
tical processing to the predetermined reference data and 
determining the driving concentration based on the compari 
son result. 
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The reference data may be acquired by accumulating a 
result calculated while calculating the quantitative index or 
during statistical processing at predetermined times through a 
statistical process. 
The status information calculated during statistical pro 

cessing may be configured of at least one parameter which 
subdivides the vehicle status. The reference data may also be 
subdivided so that the subdivided reference data is one-to-one 
compared to a corresponding parameter. 
The method may further include determining a difficulty 

level associated with a road based on status information cal 
culated by the statistical processing. This determination may 
include determining Subdivided driving concentration by 
applying different reference values step by step according to 
a determination result in the determining the difficulty level of 
a road. 

In some exemplary embodiments of the present invention, 
the parameter may include a difference between a number 
(e.g., ZERO) of sign change of a steering angle and a number 
(dSignR) of sign change of a radius of curvature of a road, and 
a value obtained by a variation factor (SDST%) of a Standard 
Deviation of STeering angle (SDST) in a maximum value 
(SDSTmax) of SDST measured for SDSTmax s which is a 
standard value of SDST. The driving concentration determi 
nation may include first determining the driving concentra 
tion to a o maximum level when ZERO-dSignR=0 and a 
value of SDST% is less than a preset value V1. 

If a value of a corresponding parameter is not matched to a 
maximum level condition in the first determination step, the 
determining the driving concentration may further include 
again determining the driving concentration to a minimum 
level when a number associated with lane exceedance 
(LANEX) is greater than a preset value V2. The parameter 
may include a value obtained by the variation factor (SDST 
%) of SDSTmax measured for SDSTmax s which is a stan 
dard value for SDST. 
The degree of difficulty of the road may be determined by 

the illustrative embodiment of the present invention. In par 
ticular, the difficultly level of the road may below (i.e., a low 
level road) when the value of SDST% is greater than a preset 
value V3 and high (i.e., a high level road) when the value of 
SDST% is equal to or less than the preset value V3. By degree 
of difficulty it is meant the amount number of curves over a 
given section of road, the kind of curves, the sharpness of 
those curves, the incline of the road, etc. 

Furthermore, the parameter may include a minimum value 
TLCmin of a time to line crossing (TLC) until a side of a 
vehicle reaches an adjacent line, and a variation factor (TLC 
%) in TLCmin measured for TLCmin s which is a standard 
value of TLCmin. Determining driving concentration may 
further include determining a drivers concentration is at level 
2 when a value of TLC 96 is less than a predetermined refer 
ence value V4 when it is determined that the road has a low 
difficulty level, or when the value of TLC 96 is less than a 
predetermined reference value V5 when it is determined that 
the road has a high difficulty level. 

The parameter may include a Standard Deviation of Lateral 
Position (SDLP) in a lane, a maximum value (SDLPmax) of 
SDLP and a variation factor (SDLP %) of SDLPmax mea 
sured for SDLPmax s which is a standard value for SDLP 
max. The driving concentration determination further 
includes determining the driving concentration is at a level 3 
when the value of SDLP '% is greater than a predetermined 
reference value V6 when it is determined that the road has a 
low difficulty level, or when the value of SDLP 96 is greater 
than a predetermined reference value V7 when it is deter 
mined that the road has a high difficulty level. 
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4 
Determining the driving concentration may further include 

determining the driving concentration when the value of 
SDLP 96 does not satisfy a criterion of the level 3 to level 4 in 
determining the driving concentration. 
The method may further, after determining the driving 

concentration, include counting the number of times that the 
driving concentration reaches a level 4 and resetting a param 
eter when the value counted in the counting the level 4 reaches 
a predetermined value, as the reference data. 

According to the exemplary embodiment of the present 
invention, it is possible to calculate the driving concentration 
only using a steering angel sensor of a steering wheel (handle) 
and a front camera sensor originally mounted in a vehicle 
without using sensor information based on additional image 
or a physical data for measuring the actual physical changes 
of a driver biological condition. 

In addition, it is possible to subdivide the driving concen 
tration of the driver into several stages according to circum 
stances and symptoms and provide a difficulty level of a 
driving road which indicates an individual deviation accord 
ing to driving ability of the driver. 

Although a value set in releasing a vehicle is generally used 
as a reference value for determining the driving concentra 
tion, in the exemplary embodiment of the present invention, it 
is possible to correct concentration differences according to a 
deviation for each driver by deriving a value obtained by 
monitoring the drivers daily driving abilities and recording 
them as a threshold for each driver through continuous con 
centration determination tests and resetting the derived value 
as the reference value based on the driver's actual abilities. 
Thus, the illustrative embodiment of the present invention is 
dynamic in nature in that it has the ability to learn an indi 
vidual driver's driving habits. 
The system and methods of the present invention have 

other features and advantages which will be apparent from or 
are set forth in more detail in the accompanying drawings, 
which are incorporated herein, and the following Detailed 
Description of the Invention, which together serve to explain 
certain principles of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram illustrating a system 
for determining driving concentration based on driving status 
information of a vehicle according to an exemplary embodi 
ment of the present invention. 

FIG. 2 is a sequence diagram illustrating an operation of 
the system for determining driving concentration having the 
configuration of FIG. 1. 

FIG. 3 is a view illustrating an operation of outputting a 
warning message. 

DETAILED DESCRIPTION 

Reference will now be made in detail to various embodi 
ments of the present invention(s), examples of which are 
illustrated in the accompanying drawings and described 
below. Like reference numerals in the drawings denote like 
elements. When it is determined that detailed description of a 
configuration or a function in the related disclosure interrupts 
understandings of embodiments in description of the embodi 
ments of the invention, the detailed description will be omit 
ted. 

It is understood that the term "vehicle' or “vehicular” or 
other similar term as used herein is inclusive of motor 
vehicles in general Such as passenger automobiles including 
sports utility vehicles (SUV), buses, trucks, various commer 
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cial vehicles, watercraft including a variety of boats and 
ships, aircraft, and the like, and includes hybrid vehicles, 
electric Vehicles, plug-in hybrid electric Vehicles, hydrogen 
powered vehicles and other alternative fuel vehicles (e.g., 
fuels derived from resources other than petroleum). As 
referred to herein, a hybrid vehicle is a vehicle that has two or 
more sources of power, for example both gasoline-powered 
and electric-powered vehicles. 

FIG. 1 is a functional block diagram illustrating a system 
for determining driving concentration based on driving status 
information of a vehicle according to an exemplary embodi 
ment of the present invention. 

In FIG. 1, a driving concentration determination unit 11 is 
configured to determine driving concentration based on sen 
Sor data from a steering angle sensor (SAS) and output data 
from a front cameral sensor, transmitted through a control 
area network (CAN) and to generate warning data when the 
driving concentration becomes less than a predetermined ref 
erence value. 
An index calculation unit 12 is configured to calculate a 

quantitative index for recognizing a vehicle status based on 
the sensing data from the SAS and the output data from the 
front camera sensor. A data storage unit 13 is configured to 
store data provided from the SAS and the front camera sensor 
at a predetermined time intervals and to accumulate a value 
calculated by the index calculation unit 12 and manage the 
accumulated value as a standard value. A statistic processing 
unit 14 is configured to statistically process the value calcu 
lated by the index calculation unit 12 and output status infor 
mation which is an index for determining the driving concen 
tration. 
Awarning display unit 20 is configured to output a warning 

message generated by the driving concentration determina 
tion unit 11 as shown in FIG. 3 when the driving concentra 
tion unit detects that the driver's concentration is below a 
predetermined threshold. 

Although the driving concentration determination unit 11, 
the index calculation unit 12, and the statistic processing unit 
14 may be integrally embodied in a control unit configured as 
an electronic control unit (ECU), the units may alternatively 
be embodied separately. 

Next, an operation of the system having the configuration 
will be described with reference to a flowchart of FIG. 2. 

Various sensors mounted in the vehicle of the illustrative 
embodiment of the present invention are configured to sense 
measurement information required to determine a vehicle 
driving status and transmit the measurement information 
through the CAN. The driving concentration determination 
unit 11 periodically stores data detected through the SAS and 
the front camera sensor in the data storage unit 13 over con 
stant intervals, for example, every 10 minutes or 30 minutes 
(ST10 and ST11) and controls the index calculation unit 12 to 
calculate an index value at a constant time interval according 
to a preset algorithm (ST12). 

The index value calculated by the index calculation unit 12 
includes a mean lateral position (MLP), a standard deviation 
of lateral position (SDLP), the number of lane exceedance 
(LANEX), a time to line crossing (TLC), and the like. The 
index calculated by the above-described process is processed 
as status information which is an index for determining the 
driving concentration by the statistic processing unit 14, and 
are provided to the driving concentration determination unit 
11 (ST13). The information calculated as a statistically pro 
cessed result includes a Standard Deviation of STeering 
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6 
lateral position in a lane(SDLP), a maximum value (SDLP 
max) of SDLP, a variation factor (SDLP %) of SDLPmax 
measured for SDLPmax s which is a standard value, a time to 
line crossing (TLC) which means estimated time that one side 
of the vehicle reaches an adjacent line, a minimum value 
(TLCmin) of TLC, a variation factor (TLC 96) of TLCmin 
measured for TLCmins which is a standard value. Addi 
tional standard value is computed by Substituting the number 
of sign change in a radius of curvature of a road (dSignR) 
from the number of sign change in a steering angle (ZERO), 
and the like. 
The driving concentration determination unit 11 compares 

the status information output from the statistic processing 
unit 14 to a preset reference value to determine driving con 
centration. First, when the difference between ZERO and 
dSignR, that is, ZERO-dSignR=0 and a value of SDST% is 
less than a preset value V1 (ST14), the driving concentration 
determination unit 11 determines the driving concentration of 
a driver who is currently driving the vehicle to be at a level 5 
which is a very high level (ST15). This represents that the 
frequency of modification by a driver is low except for the 
effect from a road and that the stability of a lateral deviation 
of a vehicle is good. In response to the difference between 
ZERO and dSignRbeing more than the preset value V1 in step 
ST14, is the driving concentration determination unit checks 
whether a value of LANEX is greater than a preset value (V2) 
(ST16). For reference, comparison reference values V3 to V7 
to be mentioned later in addition to the values V1 and V2 are 
calculation values empirically obtained through actual imple 
mentation over several intervals. 

In particular, the system then determines whether the value 
of LANEX is greater than the preset value V2 in (ST16), since 
this indicates that the side of the vehicle violates (is crossing 
over) an adjacent line due to possibly drowsiness and negli 
gence. Based on this determination, the driving concentration 
determination unit 11 determines that the driver's concentra 
tion level is at a level 1 which is a very low level (ST17). In 
response, the driving concentration determination unit 11 
controls the warning display unit 20 to output a warning 
message informing the driver of a danger as shown in FIG.3 
(ST25). 

In some embodiments of the present invention, when the 
violation time is less than 0.5 sec, the system interprets the 
driver's divergence over the adjacent line as unlikely to cause 
an accident and thus, the level of danger is low. Therefore, 
when the calculation period is set to 10 msec, V2 is reason 
ably about 50. 
As described above, after the driving concentration is 

divided into very high concentration and very low concentra 
tion, a process of dividing the concentration into a medium 
level of concentration will be described. More specifically, 
when driving on a road having an increased change in a radius 
of curvature because of the road or a road that would require 
the driver to reduce speed rapidly, the method in which the 
system makes its determinations is changed so that its deter 
minations are based on driving ability for each driver over the 
same road conditions. If the degree of difficulty of the road 
was not considered, errors may occur during the analyzation 
process. 
When the value of LANEX is equal to or less than the value 

Vin step ST16 by considering the above-described points, 
the driving concentration determination unit 11 determines 
whether a value of SDST% is greater than the preset value V3 
(ST18). For reference, SDST is increased over a curved road 
compared to a straight road. SDST is also increased when a 
driver is not familiar with a road or the driver cannot adapt due 
to his/her driving ability, in a road having the same radius of 
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curvature. Therefore, a medium level driving concentration 
may be additionally subdivided based on the degree of diffi 
culty of the road and further compute the driving concentra 
tion while considering the difficulty level of a road. 
When it is determined that SDST%2-V3 in step ST18, the 

driving concentration determination unit 11 determines the 
difficulty level of the road to be high (ST19), compares a 
value of TLC 9% to the reference value V5 (ST20), and deter 
mines the driving concentration to be at a level 2 when TLC 
%<V5 (ST21). 
When it is determined that the value of TLC 96 is equal to 

or greater than the reference value V5 in step ST20, the 
driving concentration determination unit 11 compares a value 
of SDLP % to the reference value V7 (ST22), determines the 
driving concentration to be at a level 3 when SDLP 96>V7 as 
a determination result in step ST22 (ST23), and determines 
the driving concentration to be at a level 4 when the value of 
SDLP % is equal to or less than V7 (ST24). 
On the other hand, when it is determined that the value of 

SDST% is equal to or less than V3 as a comparison result of 
SDST% to V3 in step ST18, the driving concentration deter 
mination unit 11 determines the difficulty level of the road is 
low (ST29), compares the value of TLC 96 to the reference 
value V4 (ST30), and determines the driving concentration to 
be at a level 3 when TLC %<V4 (ST21). 

In addition, when it is determined the value of TLC 96 is 
equal to or greater than the reference value V4 in step 30, the 
driving concentration determination unit 11 compares the 
value of SDLP % to the reference value V6 (ST32), deter 
mines the driving concentration to be at a level 3 when SDLP 
%d V6 as a comparison result in step S32 (ST23), and deter 
mines the driving concentration to be at a level 4 when the 
value of SDLP % is equal to or less than V6 (ST24). 

The driving concentration determination unit 11 counts the 
number (C) of times when the driving concentration reaches 
level 4 in step 24 (ST33), detects when the number of times is 
equal to or greater than a reference value V8 (ST34), updates 
the standard value which is a comparison reference value as 
average values of SDSTmax, and SDLPmax, and TLCmin 
when CaV8, and initializes a value of C. Upon doing so, the 
system has completed one complete cycle and therefore is 
terminated (ST35). 

According to the exemplary embodiment, it is possible to 
calculate a driver's driving concentration using an SAS of a 
steering wheel (handle) and a front camera sensor originally 
mounted in a vehicle, Subdivide the driving concentration into 
several stages according to circumstances and symptoms, and 
provide a difficulty level of a road representing individual 
deviation according to the individual driving ability of a 
driver. 

In addition, although values set during manufacture of a 
vehicle are generally used as reference values for determining 
driving concentration, in the exemplary embodiment, it is 
possible to dynamically correct a concentration difference 
due to deviation for each driver by deriving a value which 
correlates with an individual driver's abilities which is 
obtained by continually monitoring the driver's driving abili 
ties through a continuous concentration determination. After 
a certain amount of data has been obtained, the derived values 
are reset as the reference values to better represent the “norm’ 
of a particular driver. 

In the above illustrative embodiment, the control unit may 
be embodied as a controller or processor configured to 
execute the above processes. Furthermore, the control logic 
within the controller or processor of the present invention 
may be embodied as non-transitory computer readable media 
on a computer readable medium containing executable pro 
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gram instructions executed by the processor, controller or the 
like. Examples of the computer readable mediums include, 
but are not limited to, ROM, RAM, compact disc (CD)- 
ROMs, magnetic tapes, floppy disks, flash drives, Smart cards 
and optical data storage devices. The computer readable 
recording medium can also be distributed in network coupled 
computer systems so that the computer readable media is 
stored and executed in a distributed fashion, e.g., by a telemat 
ics server or a Controller Area Network (CAN). 
The foregoing descriptions of specific exemplary embodi 

ments of the present invention have been presented for pur 
poses of illustration and description. They are not intended to 
be exhaustive or to limit the invention to the precise forms 
disclosed, and obviously many modifications and variations 
are possible in light of the above teachings. The exemplary 
embodiments were chosen and described in order to explain 
certain principles of the invention and their practical applica 
tion, to thereby enable others skilled in the art to make and 
utilize various exemplary embodiments of the present inven 
tion, as well as various alternatives and modifications thereof. 
It is intended that the scope of the invention be defined by the 
Claims appended hereto and their equivalents. 
What is claimed is: 
1. A system for determining driving concentration of a 

vehicle driver, the system comprising: 
a steering angle sensor configured to sense displacement of 

a steering wheel; 
a front camera sensor configured to sense an object on a 

road and within a predetermined area in front of a 
vehicle: 

a data storage unit configured to store data obtained from 
the steering angle sensor and the front camera sensor at 
a predetermined time interval, accumulate a value cal 
culated by an index calculation unit and manage the 
accumulated value as a standard value, according to a 
predetermined control data; 

the index calculation unit configured to calculate a quanti 
tative index configured to recognize a vehicle's status 
based on the data obtained from the steering angle sen 
Sor and the front camera sensor and stored in the data 
storage unit, according to a predetermined control data; 

a statistic processing unit configured to statistically process 
the value calculated by the index calculation unit and 
output status information which is an index for deter 
mining driving concentration; and 

a driving concentration determination unit configured to 
sequentially control the index calculation unit and the 
statistic processing unit based on the data stored in the 
data storage unit to calculate the status information and 
compare the calculated status information to the stan 
dard value stored in the data storage unit to determine a 
driver's level of driving concentration, 

wherein the status information includes a standard devia 
tion of steering wheel angle (SDST), a maximum value 
(SDSTmax) of the standard deviation of the steering 
wheel angle (SDST), a variation factor (SDST%) of the 
maximum value (SDSTmax), a standard deviation of the 
vehicle's lateral position in a lane (SDLP), a maximum 
value (SDLPmax) of the standard deviation of the vehi 
cle's lateral position in the lane (SDLP), and a variation 
factor (SDLP 96) of the maximum value (SDLPmax). 

2. The system of claim 1, further comprising a warning 
display unit configured to output a warning message warning 
the driver of danger according to a predetermined control data 
based on the driver's level of concentration, 

wherein the driving concentration determination unit con 
trols the warning display unit to output the warning 
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message when a calculation result of the statistic pro 
cessing unit is equal to or less than a predetermined 
reference value. 

3. The system of claim 1, wherein the driving concentration 
determination unit, the index calculation unit, and the statistic 
processing unit are embodied within a control unit configured 
as an electronic control unit (ECU). 

4. A method of determining driving concentration of a 
vehicle driver, the method comprising: 

storing, by a storage unit, output data obtained from a 
steering angle sensor and a front camera sensor mounted 
in a vehicle at a predetermined time interval: 

calculating, by a control unit, a quantitative index includ 
ing a value to recognize a vehicle's status based on the 
output data obtained from the steering angle sensor and 
the front camera sensor and stored in the storage unit; 

statistically processing, by the control unit, the calculated 
value to output status information which is an index for 
determining driving concentration of a driver, and 

comparing, by the control unit, the information calculated 
in the statistically processing to the predetermined ref 
erence data and determining the level of driving concen 
tration according to a comparison result, 

wherein the status information includes a standard devia 
tion of steering wheel angle (SDST), a maximum value 
(SDSTmax) of the standard deviation of the steering 
wheel angle (SDST), a variation factor (SDST%) of the 
maximum value (SDSTmax), a standard deviation of the 
vehicle's lateral position in a lane (SDLP), a maximum 
value (SDLPmax) of the standard deviation of the vehi 
cle's lateral position in the lane (SDLP), and a variation 
factor (SDLP 96) of the maximum value (SDLPmax). 

5. The method of claim 4, wherein the reference data is 
acquired by accumulating a result calculated by the control 
unit either during the calculation of the quantitative index or 
during statistically processing at predetermined times 
through a statistics process. 

6. The method of claim 5, wherein the status information 
calculated in the statistically processing is configured of at 
least one parameter which subdivides the vehicle's status, and 
the reference data is subdivided so that the subdivided refer 
ence data is one-to-one compared to a corresponding param 
eter. 

7. The method of claim 6, further comprising determining 
a degree of difficulty of a road based on the state information 
calculated in the statistically processing, 

wherein determining the driving concentration includes 
determining Subdivided driving concentration by apply 
ing different reference values step by step according to a 
determination result while determining the difficulty 
level of a road. 
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8. The method of claim 6, wherein the parameter includes 

a difference between a number (ZERO) of sign change of a 
steering angle and a number (dSignR) of sign change of a 
radius of curvature of a road, 

wherein the determining the driving concentration 
includes first determining the driving concentration to 
be at a maximum level when ZERO-dSignR=0 and a 
value of SDST% is less than a preset value V1. 

9. The method of claim 8, wherein, when a value of a 
corresponding parameter is not matched to a condition at the 
maximum level, determining the driving concentration fur 
ther includes a determining the driving concentration to be at 
a minimum level when a number of lane exceedance 
(LANEX) is greater than a preset value V2. 

10. The method of claim 7, 
wherein the determining the degree of difficulty of a road 

includes determining the difficulty level of a road to beat 
a low level when the value of SDST% is greater than a 
preset value V3 and at a high level when the value of 
SDST% is equal to or less than the preset value V3. 

11. The method of claim 10, wherein the parameter 
includes a minimum value TLCmin of a time to line crossing 
(TLC) until a side of a vehicle reaches an adjacent line, and a 
variation factor (TLC%) in TLCmin measured for TLCmin 
s which is a standard value of TLCmin, 

wherein the determining the driving concentration further 
includes determining the driving concentration to be at a 
level 2 when a value of TLC 96 is less than a predeter 
mined reference value V4 when the road has a low 
degree of difficulty in the determining the difficulty level 
of the road, or when the value of TLC 96 is less than a 
predetermined reference value V5 when the road has a 
high degree difficulty in the determining the difficulty 
level of a road. 

12. The method of claim 11, 
wherein the determining the driving concentration further 

includes determining the driving concentration to be at a 
level 3 when the value of SDLP '% is greater than a 
predetermined reference value V6 when the road has a 
low degree of difficulty, or when the value of SDLP % 
is greater than a predetermined reference value V7 when 
the road has a high degree of difficulty. 

13. The method of claim 12, wherein the determining the 
driving concentration further includes determining the driv 
ing concentration when the value of SDLP 96 does not satisfy 
a criterion of the level 3 to be at a level 4. 

14. The method of claim 13, further, after the determining 
the driving concentration, comprises: 

counting a number of times that the driving concentration 
reaches the level 4; and 

resetting a parameter when the number of times reaches a 
predetermined value, as the reference data. 
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